Abstract Consumer fitness technology products are becoming increasingly popular. This leads to interesting questions about the influence of activity trackers on a person's motivation to exercise. This study explored the role of activity trackers in motivating fitness centre members towards exercising and in increasing their awareness regarding their own health and physical activity. The study included 100 fitness centre members divided into a test group and a control group and three sub-groups: OLD, NEW, and personal trainer (PT) members. The focus was on gym visit frequency during a 10-week test period and on tracking the consistency of activity levels. Participants also completed a pre and post study questionnaire assessing changes in their health and physical activity awareness. The results suggest that an activity tracker does not significantly influence fitness centre members' gym attendance or overall physical activity levels. Group comparisons reveal no statistically significant differences between groups, but observations of the descriptive statistics indicated that an activity tracker can bring some inspiration and other benefits, especially for PT clients and people who are just starting their new more physically active lifestyle. Using an activity tracker increased participants' perceived awareness of their own wellbeing, daily sitting time, and amount of sleep.
Introduction
The health benefits of physical activity are widely known, yet still the participation rates in regular physical activity are below recommendations (Middelweerd et al., 2014) . Commercially available physical activity monitors are becoming increasingly popular for personal use and the entire field of wellness technologies is expected to grow significantly (Grand View Research, 2016) . There has also been a substantial interest in scientific research to objectively study individual and group level physical activity and in the role of wellness technology to increase adherence to physical activity guidelines or to be physically more active (see e.g. Marcus, Ciccolo & Sciamanna, 2008) . Wearable activity monitors have the potential to help people reach their fitness and health goals by constantly monitoring and giving feedback on activities and bodily responses. Wearable devices may have various applications in other areas, such as in medical safety settings, or leisure and entertainment.
Activity trackers and other wearable devices have been found to bring a variety of benefits for their users. For example, Hagströmer, Oja and Sjöström (2007) found that objectively obtained estimates of physical activity yielded different activity patterns and lower values compared to those that were obtained by self-reports. This shows that wearable devices often provide more accurate data compared to self-perception and, therefore, serve as more reliable information source when planning and executing health behaviour change programs. Kari et al. (2016a) found that using a mobile exercise application can enhance the awareness of personal physical activity and motivate towards being more physically active. Moreover, activity trackers could have even more potential in increasing the amount of physical activity, as suggested by Kari et al. (2016b) . Yet, it seems that the perceived increase in wellbeing would require a long enough use period for the user to notably perceive any changes (Kari et al., 2016b) . A mere tracking of wellness related data may result in increased awareness of daily activity, but may not be sufficient to maintain the use of wellness technologies (Miyamoto et al., 2016) . The use of wellness related technology is also more effective the more frequently it is used (Wang et al., 2016) . The intention to use such devices is mostly based on utilitarian reasons but also hedonic perceptions play a role (Makkonen et al., 2012a; Makkonen et al., 2012b) . O'Brien et al. (2015) evaluated the utility and feasibility of activity trackers among older adults, and found that most users experienced positive outcomes. They also suggested that activity trackers could be useful in improving older adults' health by monitoring and promoting physical activity (O'Brien et al., 2015) .
As the popularity of activity trackers is growing tremendously, there is an increasing need to conduct more research on their use. These kinds of investigations enable a deeper understanding of the influences activity trackers have on people's behaviour. Much of the prior research has concentrated on the feasibility of individual solutions rather than the human aspects, such as psychological and social variables. For companies producing wearable devices or using the devices with their clients, sustained consumer engagement has been named as one of the key challenges. To achieve sustained consumer engagement, the companies must understand behavioural science and study motivation, habit formation, and progress toward goals (Endeavour Partners, 2014) .
The aim of the study was to investigate how using an activity tracker can influence participants' physical activity behaviour and motivation. It was not the aim of the study to encourage participants to increase or change their exercise behaviour in some way, rather, it was to investigate how the activity tracker influences their exercise behaviour.
The main research questions of the study are:
1. Do activity trackers influence fitness centre members' gym attendance and overall physical activity level? 2. Do activity trackers influence the fitness centre members' awareness of their physical activity and health related issues? 3. Do activity trackers have a different influence on members with different lengths of membership history or personal trainer members?
The activity tracker used in this study was the Polar Loop by Polar Electro Finland (see Polar, 2016) . The group using an activity tracker is referred to as the Loop group. The study includes 100 fitness centre members divided into a test group (Loop group) and a control group. Both groups were also divided into three sub-groups: OLD, NEW, and personal trainer (PT) members.
Considering the claimed benefits and the rising popularity of wearable activity trackers, the results of this study can benefit several stakeholders. The new knowledge it provides can have theoretical implications for scholars as it increases our understanding on the usage of these devices. The study can also provide practical implications for exercisers, manufacturers, fitness centres, and those working with physical activity promotion.
Theoretical Framework

Motivation and Physical Activity
Motivation can be divided into intrinsic and extrinsic motivation (Ryan & Deci, 2000) . Self-determination theory is a major component in the discussion of intrinsic and extrinsic motivation and physical activity. Self-determination consists of three psychological needs: autonomy, competence and relatedness. Autonomy refers to the need to be self-initiating in the regulation of personal behaviour, competence represents a person's need to interact effectively within their environment, and relatedness reflects the person's need to feel connected to other people. The feeling of these needs can separate or together facilitate intrinsic motivation (Carron, Hausenblas, & Estabrooks, 2003) .
The most common motives for getting involved with physical activity and exercise are extrinsic factors, such as improved health, improved fitness, or weight loss. However, although extrinsic motives act as catalysts, the focus can often change between initial adaptation and subsequent adherence. This change also applies to the change in the level of self-determination: from non-self-determination to limited, to moderate and finally to full self-determination (Carron, Hausenblas, & Estabrooks, 2003) .
This study included participants who had different membership periods. "OLD" members were defined of having been going to the gym for more than 9 months, and "NEW" members had been going to the gym for less than 2 weeks. Therefore, it can be assumed that OLD and NEW participant groups might have different levels of self-determination and differences in their types of motivation.
Goal setting techniques have been used extensively to enhance motivation and adherence and to improve performance. Studies conducted in exercise settings showed that 99% of participants set multiple personally motivating goals for their exercise participation. These goals were perceived as influencing actual exercise behaviour and helped people acknowledge what exercise behaviour is needed in order to meet their goals. Goal setting also helps people maintain their exercise program and keep up motivation to maintain their level of activity. Goal setting can therefore be seen as a way to maximize effectiveness in reaching exercise and physical activity objectives. The most effective goals in exercise settings tend to be flexible goals that people have set for themselves. (Berger, Pargman, & Weinberg, 2007) .
According to Abraham and Michie (2008) there are various behaviour change techniques, all of which have different positive aspects. The key is to find the right technique to apply in the correct setting and with the target group. Techniques promoting specific goal setting, self-monitoring of behaviour, review of goals, and performance feedback are considered to be effective (Abraham & Michie, 2008) . Health behaviour change interventions tend to be more effective if they are firmly connected with a health behaviour change theory (Middelweerd et al., 2014) .
Participants were not asked to set any specific goals for themselves. However, Polar Loop users were asked to set their activity tracker to a setting (activity level on 1-3 scale) that best fit their everyday life. This affected the daily activity goal provided by the tracker. Even though Loop group members were not asked to try to meet the daily activity goals, the activity tracker can still be seen as a goal setter by giving people a target for how physically active they should be according to their set activity level.
Transtheoretical Model of Health Behaviour Change
Most health related behaviour change programs have concentrated on negative behaviours, such as alcohol consumption, smoking, or obesity, rather than focusing on increasing positive behaviour such as physical activity and exercise. It is extremely hard to change long-term habits. Behaviour change is a process that occurs over a long time period. The transtheoretical model divides this process into different stages that occur in (Prochaska & Velicer, 1997 ).
The transtheoretical model has been applied to many health behaviour programs (Spencer et al., 2006) . In this study, the transtheoretical model was used as a theoretical background for designing the questionnaire. Participants self-evaluated their current stage in becoming more physically active before and after the 10-week test period. However, it is important to remember that 10-weeks is a short time to make any real changes between the stages and therefore the results concerning behavioural change should be interpreted with caution.
According to Bandura's (1997) social cognitive theory there are different reasons why people might need outside help (proxy agent) in order to better reach their set goal. Firstly, people might have lost their means to reach their desired outcome. Secondly, they might think that a third person is more capable of facilitating the achievement toward the desired outcome. Finally, people may want to give control over to somebody else because they want to shift the responsibility of the direct control (Bandura, 1997) . In an exercise and physical activity setting the use of proxy agent, often a personal trainer, helps a person to manage environment and task demands as well as gives extra help in regulating and controlling exercise behaviour, developing new skills and helping in lifestyle management (Beauchamp & Eys, 2007) . Having a proxy agent also provides a person social support which increases positive outcomes. This can lead to greater likelihood of experiencing full involvement, focus, and enjoyment (Jowett & Lavallee, 2007) .
Methodology
Study Design and Data Collection
The study follows a quantitative experimental design. The study was carried out among members of a fitness centre located in Finland. The study consisted of two main groups: the test group (Loop group) and the control group. The Loop group members were given Polar Loop activity trackers and H7 heart rate sensors in the beginning of the test period, whereas the control group did not receive these devices. After the study, the Loop group got to keep their devices, and the control group were also given Loops as a reward for participating. The two main groups were further divided into three sub-groups: OLD members (members for at least 9 months), NEW members (members for under 2 weeks) and personal trainer (PT) members (having at least six PT sessions during the study). Participants were recruited via the fitness centre's e-mail newsletter. All club members were allowed to apply for the study and the first 100 suitable candidates were selected and randomly split into the Loop Group or control group. Both groups had the same number of male and female participants. From the 50 participants in the Loop group, 25 were OLD, 13 were NEW, and 12 were PT. The Loop group was asked to create a Polar Flow account, which made the training observable for research purposes. Data was also collected from the fitness centre's visitor database, which recorded all the fitness centre visits participants did during the 10-week test period. In addition, a questionnaire concerning the members' perceptions regarding their own health and fitness and the possible changes the 10-week test period had on them was collected from the participants before and after the test period. The questions were identical both times. The questionnaire included questions regarding current physical activity, sleeping time, daily sitting time, and awareness regarding their own overall wellbeing. The participants could also give feedback regarding their experiences during the study period after the study ended. In the results section, the experiences concerning Loop are reported. The full questionnaire is available from the authors by request.
In total, three different data sets were used: 1) One obtained from Polar Flow service, which showed weekly activity goals based on the activity level set on the device, and how well these goals were achieved. 2) One obtained from the fitness centre's visitor database, which was used to compare the Loop group and the control group as well as their sub-groups to see whether there were differences in physical activity measured by gym visits. 3) One obtained by the pre-and post-study questionnaires, which was used to investigate the changes in the perceptions of the participants.
Data Analysis
The quantitative data from Polar Flow and the visitor database was analysed with IBM SPSS Statistics 21. The data from the questionnaires was transformed into numeric data and also entered to SPSS for further analysis. Means, age range and frequencies were computed in order to obtain the basic information of the test group. This was followed by TH BLED ECONFERENCE: DIGITAL TRANSFORMATION -FROM CONNECTING THINGS TO TRANSFORMING OUR LIVES (JUNE 18 -21, 2017 Next, the analyses concentrated on the first measurement, which related to gym visit activity. An independent sample T-test was done in order to test differences between the Loop group and control group. Here, the independent variable was the group and the dependant variable was the number of average weekly fitness centre visits within the 10-week period. The same test was also done to compare the sub-groups between the Loop and control group. When testing differences within the Loop group or control group the test method was oneway ANOVA. The same method, oneway ANOVA, was also used in measurements concentrated on Loop group weekly activity percentages and their development. Here the independent variable was the sub-group and the dependent variable was the weekly average activity percentage within the 10-week test period. The last phase of the SPSS analyses was done by using repeated measures MANOVA to test for differences before and after the 10-week period among groups.
Results
The tests of normality were conducted to investigate normality for the main variables; average gym visits and average activity percentages (only Loop group). The normality tests were done after dividing the data into different sub-groups. Results for the Kolmogorov-Smirnov test for normality indicated that average gym visits were normally distributed within OLD sub-group (D = .110, p = .185). Due to the smaller sample sizes (< 50) for other sub-groups, the results from the Shapiro-Wilk test were more appropriate. These tests indicated normal distribution in all sub-groups.
Gym Visits and Activity Percentages
Regarding the amount of gym visits, T-test was done in order to investigate differences between the Loop group and control group. No statistically significant difference was found, but it can be seen ( Table 2 ) that the average visit amount for the 10-week test period was higher with the Loop group (16.5) compared to the control group (14.8). NEW members' gym visits, it was the opposite. Within both PT and NEW, the Loop group average gym visits were higher than in the control group (see Table 3 ). Figure 1 shows the development of the average gym visits compared by sub-groups. All groups experienced a slight decrease in weekly gym visits. 100% measurement means a user has achieved that goal. It is also possible to exceed the weekly goal and have a measurement higher than 100%. No statistically significant differences were found between Loop sub-groups in weekly activity percentages. Similar to gym visits, all Loop groups experienced a slight decrease in weekly activity percentages during the test period. However, the decrease was larger with gym visits (see Figure 2) . When comparing different Loop sub-groups, the decrease in activity percentages was strongest within OLD, whereas within PT and NEW groups, the decrease was almost non-existent. Pearson correlation test revealed that gym visits and activity percentages were positively correlated (see Table 4 ). questions that participants answered based on their own subjective feelings. There were no statistically significant differences in the results of the questionnaires, but some trends were seen.
Participants were asked how active they perceived being before and after the 10-week test period. The overall trend was that participants felt they were more physically active after the test period. The only sub-group that perceived a decrease was the Loop group OLD (see Figure 3 ). After subjectively estimating their own physical activity level, the participants rated their own satisfaction related to their activity level. Satisfaction levels of all groups increased after the test period, with the exception of the Loop OLD group, which experienced a decrease in their level of satisfaction (see Figure 4) . One question measured how satisfied the participants were with their sleeping time and whether they thought it was sufficient. Results showed that all Loop group sub-groups experienced an increase. The result was opposite in the control group. This indicates that Loop usage increased the Loop group participants' awareness of their own sleeping, and perhaps also persuaded them to sleep more (see Figure 5 ). One question concerned the daily sitting time and whether participants thought they sit too much during the day. The Loop group experienced small increases in all sub-groups except the NEW group. In the control group participants were more certain after the test period that they do not sit too much during the day (see Figure 6 ). One question was based on the transtheoretical model measuring the participants' progress toward a more physically active lifestyle during the test period. The Loop group experienced a small positive increase, and after the test period they perceived to have a more physically active lifestyle than before (see Figure 8) . The results were the same with the control group OLD sub-group, but otherwise the control group experienced a TH BLED ECONFERENCE: DIGITAL TRANSFORMATION -FROM CONNECTING THINGS TO TRANSFORMING OUR LIVES (JUNE 18 -21, 2017 marginal decrease. The biggest difference between matching sub-groups of Loop and control was in the NEW sub-group. The Loop NEW group perceived a greater increase than control NEW group, which suggests that the Loop can be a useful tool to encourage a more physically active lifestyle for those (new members), who perhaps are more novice with physical activity in general. It should be noted that ten weeks is a relatively short time period to make significant changes or even take a step between levels, so these findings should be considered with caution. 
Feedback
Most of the feedback related to the Polar Loop was that participants had learned more about their own wellbeing no matter what their initial starting point was. Some participants mentioned that Loop had changed their awareness and perceptions of their sleeping time, sitting time, and overall physical activity. Some critical comments were related to Polar Loop functions and how the activity tracker was not suitable with the participants own existing devices. A few comments were also related to the pressure that the Loop and goal setting had created; whereas some people felt it was positive and motivating, others first experienced it negatively but eventually learned to cope with it. Only one participant quit using Loop in the beginning of the test period because they felt too much pressure to reach the set goal every day.
Conclusion
The purpose of this research was to study the role of an activity tracker (Polar Loop) in influencing fitness centre members' motivation and awareness regarding their own health and physical activity. The study followed a quantitative experimental design and included 100 fitness centre members divided into test and control groups. Although the investigation revealed no statistically significant differences between different groups, some interesting findings can be reported. On average, participants with a Polar Loop visited the gym more often than those without, though the difference was not statistically significant. There was a small decrease in gym visits and activity trends during the 10-week test period in both main groups and in all sub groups. Thus, it can be assumed that an activity tracker alone might not be enough to sustain motivation to visit the gym or to be physically active, but can bring some benefits. Regarding the transformation towards a more physically active lifestyle the difference between Loop and control groups was not statistically significant. On a sub group level, the differences were also not statistically significant, but the results suggest that for new fitness centre members, an activity tracker could provide some tools for achieving intrinsic motivation, which is important when trying to maintain a more physically active lifestyle in the longterm. The results also suggest that there might be a reciprocal benefit where a personal trainer can use the extra information provided by the device to plan the training, while the user can utilize the personal trainer's knowledge to better understand the data. Overall, it can be concluded that an activity tracker may not significantly influence fitness centre members' gym attendance and overall physical activity levels but might make them more aware of their health and physical activity which is needed in building long lasting motivation.
Considering the high number of fitness centre members who volunteered for the study, it is probable that the Polar Loop worked as an extrinsic source of motivation. Previous studies have shown that exercise applications may increase exercise level and health outcomes leading to increased level of self-efficacy (Litman et al., 2015) . Based on some of the participants' feedback, it was appreciated that Polar Loop offered a tool for personalized goal setting and also provided the participants with personalized information. Providing personalized feedback and increasing awareness about health related issues, the activity tracker may have increased the participants' level of perceived competence, which is one element in enhancing intrinsic motivation. Thus, in order to help turn the motivation more intrinsic, an activity tracker should provide personalized information and offer a tool for personalized goal setting.
Regarding the awareness of personal health and physical activity, on average, both main groups claimed to be more physically active at the end of the study period. This subjective feeling does not match the fitness centre data, which showed that participants in all groups went to the gym less often in the latter part of the study period. Loop group members also seemed to be less active at the end of 10-week period based on the Loop activity percentages. The satisfaction towards one's own physical activity level followed the development of perceived activity level. These findings support the ones by Adams et. al. (2005) , that there can be some biases in self-reports of physical activity.
The finding that the Loop group were more concerned about their daily sitting time at the end of the test period, suggests that the information the Loop provided made them more aware and more concerned about their daily sitting time. Thus, activity trackers could be TH BLED ECONFERENCE: DIGITAL TRANSFORMATION -FROM CONNECTING THINGS TO TRANSFORMING OUR LIVES (JUNE 18 -21, 2017 used to educate users about their sitting or other inactivity habits. The results also suggest that an activity tracker might increase a person's perceived awareness of their own state of wellbeing. Whereas the Loop group perceived an increase in their awareness, the control group perceived a decrease. A similar result was found regarding the perceived sleep amount, as the Loop group reported being more satisfied with their amount of sleep, while the control group reported a decrease in satisfaction. Overall, it can be concluded that there are several influences an activity tracker has on one's awareness of personal physical activity and wellness related behaviour. However, given the contradiction between perceived and measured physical activity levels, the influence can be both positive and negative.
Electronic monitoring of daily physical activity can offer tremendous opportunities for people to independently improve their health and wellbeing. However, it is important for the stakeholders working in related fields to acknowledge that the key is not to just implement a device but to find out how the electronic devices are able to deliver useful information that is also motivating and easy to understand for diverse populations.
Limitations and Future Research
This study has some limitations. The first limitation concerns the sample size, which could have been higher. Even though the sample size is large enough for conducting the statistical analyses and can present the situation among the members of the particular fitness centre, it somewhat limits the generalizability to activity tracker users in general. The second limitation concerns the length of the study. A 10-week period is not necessarily long enough to facilitate changes in awareness or gym visit habits. Particularly, as according to the transtheoretical model of change, it might take several months to generate changes in habit formation.
One potentially interesting avenue of future research would be to do a similar study with a larger number of participants, which would provide better statistical representation of the target population. This study could also be done by having a longer study period which would give more reliable results and allow to the transtheoretical model assessment tools to track changes. A follow up questionnaire and measurements could also be done in order to see how the training motivation has developed after end of the study period. Similar study could also be conducted in different fitness centres. Future studies could also include gamification as a motivation driver as well, and examine it more deeply, as it seems that its relevance in this domain will continue increasing (Kari et al., 2016c) .
